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Abstract
Background: Adoption of telehealth has been slower than anticipated, and little is known about the service
improvements that help to embed telehealth into routine practice or the role of frontline staff in improving
adoption. This paper reports on participatory action research carried out in four community health settings using
telehealth for patients with Chronic Obstructive Pulmonary Disease and Chronic Heart Failure.
Methods: To inform the action research, in-depth case studies of each telehealth service were conducted
(May 2012–June 2013). Each service was then supported by researchers through two cycles of action research to
implement changes to increase adoption of telehealth, completed over a seven month period (July 2013–April 2014).
The action research was studied via observation of multi-stakeholder workshops, analysis of implementation
plans, and focus groups.
Results: Action research participants included 57 staff and one patient, with between eight and 20 participants per
site. The case study findings were identified as a key source of information for planning change, with sites addressing
common challenges identified through this work. For example, refining referral criteria; standardizing how and when
patients are monitored; improving data sharing; and establishing evaluation processes. Sites also focused on raising
awareness of telehealth to increase adoption in other clinical teams and to help secure future financial investment for
telehealth, which was required because of short-term funding arrangements. Specific solutions varied due to local
infrastructures, resources, and opinion, as well as previous service developments. Local telehealth champions played an
important role in engaging multiple stakeholders in the study.
Conclusions: Action research enabled services to make planned changes to telehealth and share learning across
multiple stakeholders about how and when to use telehealth. However, adoption was impeded by continual changes
affecting telehealth and wider service provision, which also hindered implementation efforts and affected motivation
of staff to engage with the action research, particularly where local decision-makers were not engaged in the study.
Wider technological barriers also limited the potential for change, as did uncertainties about goals for telehealth
investment, thereby making it difficult to identify outcomes for demonstrating the added value over existing practice.
Keywords: Technology, Telehealth, Adoption, Implementation, Action research, PDSA, Community nursing, Service
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Background
Implementation of telehealth, defined as technologies that
enable patients and clinicians to exchange information
about their health state remotely [1], has suffered from
slow adoption and ‘pilotitis’ in parts of the UK and Europe
[2, 3]. Reasons for the failure of telehealth to become part
of routine care are multi-faceted, with the mixed evidence
of cost effectiveness often cited as one of the leading fac-
tors [4–6]. More specifically, inconclusive results from the
Whole Systems Demonstrator trial in England are often
referenced in discussions about the inability of telehealth
to be scaled up in the UK [7–9]. One of the challenges to
evaluating the effects of telehealth relates to the limited
knowledge of how factors affecting both adoption, which
we define as the ‘processes involved in making the deci-
sion to use the technology…located at different levels
(individual, organizational, regional, national)’ ([10]: p96),
and implementation, which we refer to as the ‘active and
planned efforts to mainstream an innovation within an or-
ganisation’ ([11]: p582), may influence the results [1].
However, little research has examined the on-going
processes of implementing telehealth or focused on how
challenges can be overcome to increase adoption and
embed telehealth into routine care [2, 12, 13].
More recent studies have started to identify barriers
affecting implementation, which include limitations of
telehealth equipment, technological and organizational
barriers to sharing patient data and working across ser-
vice boundaries, low staff awareness and engagement, in-
creased staff workload, inefficient resources to support
service delivery, difficulties assessing patient suitability
for telehealth, and uncertainty about the structures and
processes that are required to monitor patients remotely
[14–17]. Whilst certain barriers affecting adoption are
specific to telehealth, other identified factors are evident
in research examining adoption of new innovations more
generally [18]. For example, fear of increased workload
and concerns about job roles and patient care, not in-
volving frontline staff in planning and service design,
poor staff training, and conversely, the importance of
frontline champions who can help to increase aware-
ness and spread success [11].
For telehealth, the range of devices and applications
that are now available, and the multiple stakeholders
and mechanisms involved in any single service adds fur-
ther complexity to implementation, and consequently to
the challenges of normalizing into healthcare delivery
[4]. Each implementation of telehealth is both unique to
the specific clinical setting and patient population, but
also to the service design and specification [6]. Local
configuration and management of health and social care
provision also shape deployment and implementation of
new technologies [1]. Moreover, because there are com-
peting visions and goals for telehealth [19], there are
resulting mixed opinions about what it should and can
achieve [15]. This highlights the social complexities
surrounding both the intervention and the system into
which it is introduced [20], and raises additional ques-
tions about evaluation when what we are deploying is
ambiguously defined.
Examining the active and planned efforts to implement
telehealth in different healthcare settings, and identifying
solutions to address identified barriers to normalizing
telehealth, is therefore essential if we are to inform the
development of local services that can avoid current pit-
falls and problems, and to help design future studies that
can better examine effectiveness. A recognized challenge
of moving from research to practice is that pilots and
trials are often time-limited, with little consideration to
what will happen beyond completion [3]. Current research
has focused more upon measuring clinical outcomes and
describing patient experience within the context of rando-
mised controlled trials [7–9, 12], but few studies have
examined the implementation of telehealth within routine
care, or the efforts to use telehealth over an extended time
period. This paper reports the findings of a two-phase
action research study, which aimed to identify the factors
affecting telehealth adoption, and test solutions to address
prioritized areas for improvement and expansion.
Methods
Study design
In-depth qualitative case studies were conducted to in-
form the development of a programme of participatory
action research to improve adoption of telehealth, car-
ried out using principles of the Plan Do Study Act
(PDSA) service improvement tool [21]. The research
took place within four community nursing settings using
telehealth to monitor the symptoms of patients with
Chronic Obstructive Pulmonary Disease (COPD) and
Chronic Heart Failure (CHF) who were living at home.
These conditions were selected for the study because
they are two of the most common long-term conditions
for which telehealth is currently used [6].
It is important to note that, given the emergent nature of
the evidence base regarding clinical and cost-effectiveness
of telehealth, the researchers approached the action re-
search from a neutral position on the issue of whether tele-
health should be expanded. The researchers recognise the
implicit complexity of maintaining a neutral standpoint,
particularly as the research rationale set by the funders was
to identify solutions to help mainstream telehealth. To
manage this complexity, and in keeping with the principles
of participatory action research, participants in each site
were encouraged to draw upon the case study findings and
their own local knowledge of their telehealth service
to select actions to test as part of the study, and to define
and assess improvement as part of this process.
Taylor et al. BMC Health Services Research  (2015) 15:529 Page 2 of 11
Study sites
Each setting included community matron and specialist
nursing teams who case manage patients with COPD
and CHF, and who were using telehealth to monitor pa-
tients’ vital signs and symptoms. The sites varied in size
and organizational structure, and caseloads held by dif-
ferent teams. The sites also differed in terms of when
telehealth had been introduced, the number of units
available and in use, and the stakeholders involved in
management and delivery (see Table 1).
The telehealth equipment provided to patients to moni-
tor their symptoms varied by functionality and complexity,
and had been purchased or leased by different technology
suppliers in each site. One site used smart phone and
mobile broadband technology; others used specialist
telehealth units and either wireless or wired connection in
patients’ homes. All units utilized vital sign peripherals
(e.g. blood pressure cuffs, weighing scales) and asked
questions on screen about a patient’s health and symp-
toms. Units automatically uploaded patient data to a se-
cure online platform owned by the technology provider,
which compared patients’ readings against individual pa-
rameters and generated alerts for patients whose symp-
toms indicated a potential problem.
All sites checked the system daily for alerts, and had
developed a triage system to make sure that patients
who required clinical input would be contacted by their
community nurse. The daily monitoring and first line
triage of patients using telehealth varied across the sites
and over time as the services developed, using registered
nurses, clinical support workers, administrative staff, or
outsourcing the role to a telehealth company or local
authority.
Ethical approval
The South West–Frenchay National Research Ethics
Committee in the UK granted ethical approval for the
study (reference 13/SW/0036). Access to NHS sites was
granted via local NHS research offices, and for partici-
pating local authorities, community interest groups and
private companies via internal governance procedures.
Phase one – case studies
In-depth case studies were carried out to examine referral
and care pathways for telehealth; explore usage and ac-
ceptance among staff and patients; and to identify factors
affecting telehealth adoption. Detailed findings from this
work are reported elsewhere [15]. The case studies also
helped to identify the main stakeholder groups involved in
telehealth and were a resource to inform the development
of solutions to improve telehealth in phase two.
Purposive sampling strategies were used to gather
views from different stakeholders, who were defined as
‘an individual or organisation that can affect or is af-
fected by [telehealth]’ ([22]: p751). Across the sites, a
total of 105 staff and 40 patients (with 12 carers contrib-
uting) were interviewed between May 2012 and June
2013 (see Table 2). The study employed a semi-
structured interview guide to cover topics identified
from an earlier systematic review of factors affecting
staff adoption of telehealth [12]. Other documentary
sources were also analyzed, for example referral guide-
lines, local evaluations of telehealth and standard operat-
ing procedures. Thematic analysis of data utilized the
Framework approach [23], and primarily focused on
identifying factors affecting telehealth adoption.
Table 1 Study site characteristics
Research site identifier Site A Site B Site C Site D
Telehealth deployment
Year of introduction 2007 2009 2006 2010
Equipment purchased (P) or leased (L) P P L P
No. of telehealth units available for usea 165 79 n/a 40
No. of telehealth units in useb 104 39 200 34
Referral routes into telehealth
Community matrons ✓ ✓ ✓ ✓
Case managers ✓ ✓
Specialist respiratory nurses ✓ ✓ ✓
Specialist heart failure nurses ✓ ✓ ✓
GPs ✓
Telehealth stakeholders
NHS community healthcare provider ✓ ✓ ✓
NHS hospital trust ✓ ✓
Clinical commissioning group ✓ ✓
Equipment manufacturer ✓ ✓ ✓ ✓
Local authority ✓ ✓ ✓
Community interest company ✓ ✓
Private company ✓ ✓
aEstimates from case study data
bAt end of data collection period in phase one
Table 2 Case study participant types
Participant type Site A Site B Site C Site D Total
Registered community nursesa 15 13 12 18 58
Other frontline staffb 4 4 3 5 16
Clinical leads and service managers 2 0 6 2 10
Other managers 6 6 7 2 21
Patients 9 6 12 13 40
Carers 1 1 4 6 12
Total 37 30 44 46 157
aIncluded community matrons, specialist nurses, case managers, district nurses
bIncluded GPs, clinical support workers, telehealth installers, call handlers,
administrators, technical staff
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Phase two – participatory action research
The second phase comprised a seven month programme
of action research in each study site, conceptualized as
‘the study of a social situation carried out by those in-
volved in that situation in order to improve both their
practice and the quality of their understanding’ ([24]: p8).
Two researchers worked in partnership with participants
in each site as they planned, tested and evaluated solutions
that they identified and agreed would help to improve tel-
ehealth adoption. The PDSA approach was employed to
structure the action research around making improve-
ments to their existing telehealth service, while still facili-
tating stakeholder engagement and shared learning [21].
One of the central features of PDSA is that more than
one cycle takes place [25]. In this study, two three-
month cycles of PDSA and a series of multi-stakeholder
action research workshops were planned in each site,
which created opportunities for shared reflection and
action; a principle that is central to action research [26].
The workshops were held at the beginning of the action
research (Month 1), at the mid-point following the first
cycle (Month 4), and at the end following the second
cycle (Month 7).
The main purpose of the initial workshop was to de-
velop an implementation plan (PLAN). To facilitate this,
participants were presented with findings from the case
studies after which a whole group discussion was con-
vened to identify, agree, and plan activities for the action
research. To ensure that the work would be feasible,
sites were asked to select approximately three to six
actions. For each action, an Action Inquiry Group (AIG)
was established, with members completing a detailed im-
plementation plan of how the work would be carried out
and evaluated, including identifying outcomes and data
that could be collected for evaluation. AIG leads were
given responsibility to take forward the plan during the
subsequent three month cycle (DO), and review progress
and summarize any learning in order that the action
research could be evaluated (STUDY).
The purpose of the second workshop was to review
and reflect on the work carried out, and either extend,
discontinue or modify plans for the next cycle (ACT). In
the final workshop, participants were asked to review
the success of the action research and assess the feasibility
of implementing changes that had been piloted, which is a
central component of PDSA and reflects the iterative
nature of service improvement methodology [27].
Action research participants
To recruit participants, the researchers worked with site
collaborators and local telehealth champions during the
transition from phase one, in part to maintain engage-
ment and also to maximize opportunities for multi-
stakeholder involvement in phase two. All case study
participants who expressed an interest to take part in
phase two, and other individuals identified by the site
collaborators as key stakeholders, were invited to take
part by attending the first workshop in which information
was provided and written consent obtained. Table 3 shows
that 57 staff and one patient agreed to take part in the
action research, with between eight and 20 participants in
each site. Staff members included commissioners, service
managers, nursing and other frontline staff.
Although patients and their carers were not excluded
from phase two of the research, only one of the AIGs in
site B included a patient representative, who was only
able to attend the initial workshop. The implementation
plans for all sites focused upon service design and delivery
issues, and given that patient acceptance was not per-
ceived as a major barrier to adoption in the participating
services [15], the site collaborators decided that it was not
ethically appropriate to explicitly include patients and
carers. Many of the issues to be addressed in phase two
highlighted the uncertainty of and problems within the
telehealth services, and collaborators were concerned how
this would affect patients who relied on telehealth as part
of the care they received.
Data collection and analysis
The action research was completed between July 2013
and April 2014. To examine both the process and out-
comes of the action research, the study employed a com-
bination of observation, primary data collection, and
participant and researcher reflection. Two researchers
worked together throughout the study period, working
closely with AIG leads to enhance opportunities for
reflection and interpretation. Reflective discussion during
each workshop and during regular de-briefing sessions for
the researchers formed part of the analytical process. Field
notes from workshops and communication with partici-
pants outside of the workshops also formed a central
element of the observation work, and implementation
plans were updated to review progress of individual
actions.
Table 3 Action research participant types
Participant type Site A Site B Site C Site D Total
Community matrons and
nurse specialists
8 4 5 4 21
Other frontline clinical and
support staff
1 1 7 7 16
Clinical leads and service managers 5 1 3 5 14
Other managers 0 1 5 0 6
Patients 0 1 0 0 1
Carers 0 0 0 0 0
Total 14 8 20 16 58
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During the final workshops at each site, a focus group
was conducted to discuss how successful the action re-
search had been in taking forward service improve-
ments, and to identify other changes affecting telehealth
implementation during the same timeframe. Separate
consent for the focus groups was taken at the beginning
of the workshop, and a topic guide was used to structure
group discussions. In total, 28 people participated in the
focus groups, which each included between four and
nine participants (see Table 4). Focus groups, which
lasted approximately 90 minutes, were audio-recorded
and transcribed verbatim. Data were analyzed thematic-
ally, which involved extracting key themes from across
the data and examining relationships between themes to
identify enduring barriers to normalizing telehealth into
routine care.
Research quality
The research used a standardized approach to data col-
lection in phase one and phase two, and an audit of pro-
cesses was kept to create dependability [28]. Respondent
validation was the key mechanism through which cred-
ibility of the research was assured, with key findings of
each phase shared with all participants, and at multi-
stakeholder workshops in each site where they were cor-
roborated by those attending. In phase two, reflexivity
within the research team, and between the researchers
and action research participants, facilitated a critical and
open approach to data analysis and interpretation, which
is an important marker of quality in action research [29].
The final focus group conducted with phase two partici-
pants has provided further assurance of the authenticity
of the findings generated from this research.
Results
All sites identified five or six actions that would be feas-
ible and were agreed as important to work on during the
action research window. Individual AIGs were estab-
lished for each action during the first workshop, each
with between one and four members. All sites completed
both cycles of PDSA, although some actions were dis-
continued in cycle two due to the limited progress made
or other changes happening outside of the study. Al-
though 58 people took part, participation shifted over
time due to new emerging stakeholders and also the
challenges to some frontline nursing staff of being able
to attend all meetings. Participation therefore varied
from four people attending a workshop to 14 (see
Table 4).
Implementation plans indicated seven main areas of
work: 1) establishing a telehealth pathway; 2) improving
patient assessment and review; 3) improving service de-
livery; 4) improving data sharing and access; 5) raising
awareness of telehealth; 6) improving evaluation of tele-
health; and 7) securing financial investment for tele-
health. Table 5 indicates which sites worked on solutions
to address these areas.
The following sections provides a summary of the
work undertaken and the challenges encountered. Staff
quotations from the focus groups are used to illustrate
findings throughout.
Establishing a telehealth pathway
All four sites chose to work on standardizing referral
and discharge procedures, and clarify the duration of pa-
tient telehealth usage. This was to provide clarity about
which patients were suitable for telehealth, and to ad-
dress concerns that some patients no longer needed tele-
health but had become dependent on the service. In the
first cycle a period of further learning was initiated to
help identify referral criteria, goals for use and discharge
options. As part of this process, three sites developed
step-down options (lower-level monitoring) to ensure
that patients could be offered a staged approach to dis-
charge. The second cycle provided an opportunity, in
two sites, to pilot these options, which involved dischar-
ging some long-term users from the service. In one of
these sites, this new practice was introduced following
the action research.
“We have offered some step down, so we’ve offered
lean peripherals for patients and we’ve also offered
telephone support calls. And it’s worked really well
hasn’t it, for a lot we don’t need the peripherals
because they’ve got their own.”
(Site A participant)
Two sites also piloted new electronic referral forms
in cycle two. Feedback revealed difficulties with inter-
operability between different electronic systems and
restrictive data sharing protocols, which meant that
some clinical teams could not access the new form.
Participation of IT staff in the action research helped
to identify potential solutions to address this, which
were to be introduced following the end of the study.
Improving patient assessment and review
All sites chose to improve the process for assessing and
reviewing telehealth users to ensure efficient use of
Table 4 Action research participants per workshop
Number of participants attending Site A Site B Site C Site D Total
Workshop One 8 6 10 14 38
Workshop Two 9 5 13 7 34
Workshop Three (focus groups) 6 4 9 9 28
Total participants per site 14 8 20 16 58
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resources. This included collecting additional informa-
tion from referring clinicians at assessment to identify
goals for use and specify a date for review.
“Now we do say to [patients] that it’s either for six
weeks … so they know very well up front that it’s not
there as a long term … on the referral form we’ve got
now length of time and when we have put a couple of
new patients on … we have put a review date on.”
(Site A participant)
To help determine how long patients should use tele-
health for, all sites looked at the feasibility of introducing
regular reviews. In the second workshop, participants
identified a lack of clarity about what outcomes to meas-
ure and the limited availability of patient data as barriers
to introducing this. Rather than abandon the activity,
the researchers suggested completing an audit of current
telehealth users to facilitate further learning, and worked
with participants to design an audit template. The audit
was completed in three sites during cycle two. Findings
helped participants to identify which patients could be
discharged from the service; what data to capture for
reviewing patients; and how to refine existing referral
and review criteria, for example, introducing a date for
review of eligibility and options to share data across the
patient’s care record.
Improving service delivery
Three sites aimed to improve the processes for moni-
toring and triage of telehealth patients. Each site had
previously completed some standardization, and there-
fore targeted specific elements of their service that
were not working efficiently, or where practice was
variable. Case study findings helped to identify which
processes needing improvement.
“I think the [case study] being an independent
evaluation of how that kit was working, how it was
used, was very useful because it was undermining a lot
of the confidence in it, and if we’d actually just
shouted about it, it would have been one provider
shouting at another provider you know. Whereas it
was an independent review of “is this working for
patients?” … and it wasn’t.” (Site C participant)
Additional analysis to identify common barriers and
facilitators across the four sites in phase one also proved
valuable, highlighting potential solutions which other sites
had successfully introduced to improve their telehealth
service. For example, two sites considered the feasibility of
introducing a clinical role for triaging patients and provid-
ing telephone support, which in one site was initiated at
the end of the study. Participants were partly motivated by
learning that this had been successfully implemented in
another study site, which having already created a tele-
health nurse role, focused on developing protocols for the
shared accountability of care between community nursing
and telehealth staff. These sites also explored options for
offering telehealth to patients outside the community
nursing service, using the telehealth nurse role to provide
the daily clinical advice and signposting to other services
that would be required to support these patients.
Although some progress was made in each site, service
improvements were inhibited by difficulties securing
investment for new roles and equipment to support im-
proved processes. Features associated with the current
telehealth equipment also acted as a barrier, with limited
Table 5 Main activities for action research by site
Type of Activity Site A Site B Site C Site D
1. Establishing a telehealth pathway
e.g. establishing clear referral criteria and process; considering options for effective discharge ✓ ✓ ✓ ✓
2. Improving patient assessment and review
e.g. reviewing current caseload of patients to establish goals for use and examine telehealth activity ✓ ✓ ✓ ✓
3. Improving service delivery
e.g. improving monitoring and triage of telehealth patients; establishing new roles for telehealth work ✓ ✓ ✓
4. Improving data sharing and access
e.g. opening up data channels, improving electronic patient record systems ✓ ✓ ✓
5. Raising awareness of telehealth
e.g. staff training and information sessions, championing, events to promote telehealth service ✓ ✓ ✓ ✓
6. Improving evaluation of telehealth
e.g. capturing telehealth activity on patient record system, identifying and agreeing outcomes to measure ✓ ✓
7. Securing financial investment for telehealth
e.g. working with commissioners and industry, scoping out equipment needs for a future sustainable service ✓ ✓
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flexibility and poor connectivity making it difficult to
improve monitoring practices.
Improving data sharing and access
Three sites worked on improving data sharing and access.
Acknowledging that solutions to address the interoper-
ability problems between monitoring software and elec-
tronic patient record systems were not readily available,
participants considered other ways to reduce the add-
itional workload associated with having to access two, and
sometimes three, different systems. Other work focused
on how to ensure that patient records were updated with
monitoring information so that other clinicians involved
in the care of a patient could access this information.
“The first thing we’ve put on the [referral] template is
“can you make sure your records are shared?”.
We kind of built that in the template at the very
beginning so hopefully it’ll prompt referral and the
records being shared…we can’t make people press
buttons, but it’s there as a prompt.” (Site D participant)
Two sites worked with the company who had developed
the electronic patient record system and local NHS IT
departments, and were able to create new templates and
links for accessing telehealth software and capturing tele-
health activity. Attempts to open up data sharing between
the different clinical teams involved in telehealth were
hindered by interoperability problems and strict data pro-
tection protocols within local NHS Trusts, which as a
wider organizational barrier would take time to address.
Raising awareness of telehealth
All sites were keen to raise awareness of telehealth and
ideas for action included training sessions for nursing
teams who were reluctant to use telehealth; working
more closely with new clinical commissioning groups;
and hosting events to promote telehealth to other clin-
ical providers. Because of competing priorities, this work
was difficult to achieve and in two sites was discontin-
ued after the first cycle. There were also mixed opinions
about promoting a service that was, at the time, under
threat due to the difficulties of securing investment for
the next financial year. There were other concerns about
the potential impact of generating interest in a service
that had limited capacity and also needed improvement.
Consequently, all sites agreed to delay this activity until
an improved service could be implemented.
“That would come with new kit … it’s very difficult to
do much work with what we’ve got at the moment. We
can go out and do training on what we’re using but it’s
limited in its application and that makes it a barrier
in itself.” (Site D participant)
Improving evaluation of telehealth
All sites agreed that better evaluation was required to
understand more about telehealth outcomes. However,
only two sites chose to work on this activity. Divided
opinions about the rationale for investment in telehealth
created uncertainties about which outcomes to measure
and consequently, while participants agreed that this
work was important, they could not agree on how to
take it forward. Strict protocols for data sharing acted as
an additional barrier to evaluation, as it limited the po-
tential for accessing relevant data. External service pro-
viders faced further restrictions, which meant that they
were not able to obtain basic patient data for evalu-
ation. Some participants expressed frustration about
not being able to prove the benefits of telehealth during
the course of the study, as they believed that this was re-
quired to convince local decision-makers to re-invest in
the service.
“We can’t even tell whether the patients are benefiting
in terms of the four objectives we were set … We have
got no access to that [data] yet. So it’s kind of a catch 22
you know, we believe we are showing value and have
some benefits for the patients.” (Site C participant)
Securing financial investment for telehealth
The short-term funding of telehealth was identified as a
barrier to implementation. To secure future investment,
participants focused on establishing relationships with
technology providers and local decision-makers; scoping
out the potential of new technologies that were available;
and identifying the needs of users and clinicians that
could be addressed with telehealth. Only one site was
able to secure financial investment during the study
timeframe, and in two sites there were real concerns
about the future of telehealth.
“We haven’t got much time to influence the
commissioners you see and, for me it is about keeping
the pressure on if you like because if we don’t and we
don’t realise the potential of what we need to invest in
there will be very little put into future tenders.”
(Site B participant)
The continuous work of telehealth champions helped
to engage local decision-makers and convince them of
the benefits of telehealth. Local evaluations and patient
case studies also helped to reduce uncertainty; however,
the lack of robust data and evidence of benefit acted as
an enduring barrier to securing financial investment.
Uncertainty about the future of telehealth also affected
the views of some participants, who expressed disappoint-
ment that their efforts to improve telehealth may, ultim-
ately, be fruitless. Other participants reflected positively
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on the action research process as a result of the shared
learning and small improvements that had been achieved.
“I think we are better placed to know what we want
and therefore we are not happy just to accept oh this
is what we’ve got, we actually have a vision now of
how we are going to utilize it, we’ve learnt as we’ve
gone along, it’s not been a complete waste of time…”
(Site A participant)
Discussion
Action research and PDSA are promoted as useful tools
for studying implementation and for improving service
quality [27]. Although a recent evaluation of improve-
ment projects identified key challenges to achieving
goals for change and showed mixed results of impact
[30], findings from this study demonstrate the prospect-
ive value of combining case study and action research
methodologies to achieve planned incremental improve-
ments and standardization to an existing telehealth ser-
vice, a process that can otherwise be constrained by the
temporal and practical barriers imposed by everyday
practice [30]. Having said that, the potential for achiev-
ing change through action and cycles of improvement in
this research was limited by the need throughout the
study to determine the utility of telehealth and to prove
evidence of benefit, which have both been identified
elsewhere as key enablers for successful future integra-
tion of telehealth [2, 10, 15].
Ambiguity about telehealth and what it could achieve
was prominent throughout the study. Uncertainty about
how to implement sustainable telehealth led some par-
ticipants to question the value of improving a service
that was unlikely to be normalized due to the short-term
funding arrangements and challenges to securing future
investment, a barrier also identified in other studies of
telehealth implementation [13, 17, 31]. Still, other partic-
ipants were more pragmatic and believed that, to be able
to expand telehealth in the future, understanding what
works and why is an important first step to improve
adoption and, ultimately, to normalize the practice of
delivering care with new technologies into clinical rou-
tine. This dilemma within the study between having to
demonstrate feasibility and effectiveness, or workability,
and at the same time seek to understand the factors that
lead to successful implementation, or integration [32], is
a central concern for implementation research [32–34],
and one that is captured by May [32], who draws atten-
tion to the social and political processes through which
healthcare innovations are adopted, and subsequently
normalised into practice.
May and Finch [33], through examining processes of
implementation, including e-health initiatives [35], identi-
fied four generative mechanisms through which healthcare
innovations are normalised: coherence; cognitive partici-
pation; collective action; and reflexive monitoring. In this
research, there was evidence of all four mechanisms in
operation across the study sites. This was accelerated in
phase two of the project by employing principles of par-
ticipatory action research and PDSA, which served to cre-
ate a shared and dedicated regular space for stakeholders
to work together in driving forward service improvements
and engage in continuous sense-making, a cyclical and re-
flective process through which coherence can be achieved
[36]. The role of researchers in the action research also
helped to stimulate cognitive participation and reflexive
monitoring, through employing facilitation skills as a
mechanism to break down power structures between
and within stakeholder groups and encourage collect-
ive planning and action. Additionally, drawing upon
the case study findings and other research helped to
stimulate the sense-making work associated with cog-
nitive participation.
The underpinning PDSA approach in phase two
helped to focus participants on making improvements,
generating iterative cycles of collective action and reflex-
ive monitoring. This shared practice of continuous
sense-making also helped to shape plans for future ex-
pansion and evaluation of telehealth, and provided an
opportunity to discuss uncertainties that remained. For
example, which patients would benefit the most and
how to determine the optimal duration for telehealth; is-
sues that have yet to be addressed in studies of effective-
ness. In fact, the mixed opinions and understanding of
telehealth observed during both study phases, which are
a barrier to frontline staff adoption [15], meant that
achieving greater coherence was, in some sites, priori-
tised over action, and became an outcome in itself. Al-
though wider enduring organisational and technological
barriers impeded service delivery and improvement ef-
forts, the importance of sense-making is identified in
other recent studies examining implementation [19, 36].
The action research methodology proved fruitful in
stimulating the social mechanisms associated with nor-
malisation. However, the achievements accomplished
during the study period would not have been possible
without the continual work of telehealth champions,
who helped to prioritize the research agenda and engage
clinical teams. The important role local champions play
in encouraging others to adopt new innovations is well
recognized, and Wade et al., argue that they play ‘a crit-
ical role in the subsequent conversion of a project to an
ongoing service’ ([17]: p688). Findings from the study re-
ported here support this assertion; however, they also
draw attention, as do Hendy and Barlow [37], to the
complex system of stakeholder networks, infrastructures
and processes that local champions must contend with,
and the personal investment and passion that is required
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to initiate change. This raises questions about who
should take responsibility for delivering such a complex
service, and the training and support that may be re-
quired if frontline staff are expected to add these duties
to their existing role.
The multiple stakeholder map and fragility of adoption
processes raises an equally important question about
who should act as the local lead for service improvement
projects, and the implications this might have for en-
gaging relevant stakeholder groups. In this study, despite
the combined efforts of the research team and telehealth
champions, certain key actors, including primary care
providers and new clinical commissioners, were difficult
to engage, without whom it proved difficult to embed
change and make improvements or expansions that
required additional finance. What’s more, although feed-
back was sought from users of telehealth about dis-
charge options and new equipment, their exclusion as
stakeholders in the action research raises questions
about whom the service improvements were for, and
whether or not they reflected the needs of end users.
These points demonstrate the importance of engaging
all stakeholders as equal partners if we are to maximize
the potential for achieving change through action and
ensure that plans for improvement meet the needs of all
parties [38].
Difficulties measuring the impact of action research
pose an additional limitation of using this method for
service improvement and learning [25]. In this study,
improvement was defined in various ways, depending on
local acceptance and opinion of telehealth, and the im-
plementation issues that emerged over time in each site.
This made it difficult for participants to select outcomes
to measure, and although the process of sense-making
and the incremental improvements and standardization
were reported to improve telehealth adoption, in reality
the impact of these changes were difficult to quantify.
The non-linearity and inter-relatedness of adoption
processes pose another challenge for research that at-
tempts to generate knowledge about the factors that
may enable, or alternatively, inhibit adoption of new in-
novations, or that focuses on implementation without
paying attention to how this may influence, and be influ-
enced by, adoption at the individual, organisational and
national levels [10, 18]. The longitudinal nature of this
research, which enabled processes of adoption to be
studied in four sites over a two year period, further vali-
dates the need to examine implementation over time [1],
which in this study increased understanding of the inter-
relatedness of organisational, technological and clinical
changes required to embed telehealth into a healthcare
system that is constantly in flux; and the difficulties of
driving forward such change when one or two key
barriers cannot be overcome.
Conclusions
Mainstreaming telehealth remains on the policy agenda,
and despite the mixed evidence of effectiveness, solu-
tions for embedding the use of remote care technologies
continue to be pursued [39]. In this study, action re-
search and service improvement methodology helped to
accelerate key social mechanisms associated with the
normalisation of new innovations, and allowed them to
flow more freely across multiple stakeholder networks.
However, while key improvements were achieved, uncer-
tainty about the future of telehealth remained, and the
appropriateness of employing these methods to embed
complex innovations into routine practice is less certain,
particularly when, for interventions like telehealth, con-
sensus around evidence of clinical and cost effectiveness
is yet to be established. Uncertainty about evidence of
benefit was identified as an enduring barrier to main-
streaming telehealth, affecting adoption in practice and
making it difficult to secure investment within organiza-
tions increasingly driven to prioritize cost savings over
other, equally important, policy goals.
The study timing is also an important consideration,
because of the type of telehealth applications being
deployed and the significant organisational and techno-
logical changes within the English National Health
Service during the period of research [40]. In the study
sites, this resulted in many of the local decision-makers
changing, existing networks being weakened or disman-
tled, and services and technologies being re-configured
and modernised. These changes acted as a barrier to
engaging relevant stakeholders in the action research,
and limited the capacity of some participants to achieve
change due to other emerging priorities. The study findings
should therefore be interpreted temporally, and it could be
that in a more static climate, service improvement projects
are more successful; however, the interplay of factors that
can affect adoption and implementation of new and
complex innovations are likely to require an improvement
approach that is embedded into service design, as opposed
to a standalone project.
Like other research, this study draws attention to the
limitations of applying strictly controlled trial conditions
to examine the effects of telehealth [4, 31], which as a
technology is still, to some extent, at an early stage of
being developed and understood [41]. Although further
developmental and feasibility research could help to
determine why and how telehealth can be applied in par-
ticular settings, the complexity of technology-enabled
care services means that evidence of cost effectiveness
may on its own not provide the certainty that will en-
courage investment and normalisation [20, 41]. Increas-
ingly, evaluations of complex interventions adopt a
range of different approaches and methods to under-
stand the processes and factors affecting implementation
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[27, 31, 42, 43]. However, for complex technologies that
involve new stakeholders, networks and data not previ-
ously part of the healthcare environment, perhaps re-
search now needs to turn its attention to identifying and
testing new outcomes in order that future studies can
apply more appropriate techniques for measuring the
impact of telehealth, and to help inform the develop-
ment of robust tools to evaluate local service provision.
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